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To create a new version of this SOP, carefully follow the instructions in SOP #18: Revising the 

Protocol (https://irma.nps.gov/DataStore/Reference/Profile/2238840). Use the Revision History Log below 

to describe the revisions: 

 Populate the top table of the revision history log, providing the previous version date, author 

of the change, a specific but concise description of the changes made, the footnote number 

associated with change details, and a new version date.  

 In the bottom table, add a footnote and as much text as needed to describe in detail the 

reasons for and implications of the change. 

 

Revision History Log 
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Version 
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Version 
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1 Introduction 

This Standard Operating Procedure (SOP) gives step-by-step instructions for implementing 

invertebrate bait stations. These procedures are based on recommendations specific to Lava Beds 

National Monument (LABE) and Oregon Caves National Monument and Preserve (ORCA) (Taylor 

and Krejca 2006; Hale 2007; Iskali 2008) and on monitoring protocols described by other entities 

(e.g., USFWS 2006; Helf et al. 2005).   

2 Equipment and Maintenance 

The following equipment is required for setting invertebrate bait stations: 

 Dedicated and/or decontaminated caving equipment including: helmet with mounted light(s), 

backup lights, kneepads, gloves, and boots 

 Cave zone maps (see site dossiers referenced in Appendix C: Examples of Cave Site Dossier 

Materials) 

 Notebook 

 Pencils 

 Watch  

 Flagging 

 Compass 

 Laser distance meter 

 Random number generator phone app or manual method 

 Spherical mesh tea steeping balls wired closed with aluminum or stainless steel wire 

 Extra aluminum or stainless steel wire to temporarily mount tea balls to rocks 

 Bait (creamy peanut butter without preservatives or sugar; added oils are acceptable) 

 Nitrile gloves to smear bait onto tea ball 

 Laminated cardboard squares or small plastic bags to rest beneath each bait station 

 “Do Not Disturb” signs for bait stations in developed caves 

 Plastic bags for carrying bait and trash 
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The following equipment is required for completing invertebrate surveys: 

 Dedicated and/or decontaminated caving equipment including: helmet with mounted light(s), 

backup lights, kneepads, gloves, and boots 

 Cave zone maps 

 Cave Invertebrate Survey Field Data Sheet (see end of this SOP) 

 Photo Data Sheet (available from SOP #14) 

 Field guide—cave invertebrates. Guides to both parks are available at the end of this SOP: 

o Invertebrate Photo Key: Lava Beds National Monument  

o Field Guide to the Common Invertebrates of Oregon Caves 

 Pencils 

 Watch 

 Compass 

 Laser distance meter 

 Measuring device for 1 square meter survey area 

 Magnifying hand lens (i.e., Hastings triplet 10x or larger) 

 Camera with macro lens and ring flash  

 Forceps and/or paintbrush for gently moving invertebrates during photography 

 Plastic bags for carrying bait and trash 

The following equipment is required only if an invertebrate collection plan is in place:  

 Forceps 

 Paintbrush 

 Eyedropper 

 2 oz large-mouth Nalgene bottle filled halfway with 95% ethanol 

The following equipment is required to sterilize baited tea balls after each use:  

 Bucket 

 Hot water 
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3 Timing and Location of Invertebrate Surveys 

Surveys will occur during even years throughout the summer months (May–August). Initially, 

technicians will divide the caves into entrance, middle, and deep zones for monitoring and create 

maps showing those zones. Once established, these zones boundaries are recorded in maps in the 

cave site dossiers, referenced in Appendix C.  

Surveys are performed over 2 visits to each cave. The first visit is to set bait, and the second visit, 14 

to 16 days later, is to record fauna and remove the bait stations. The time period of 14–16 days was 

decided based on accumulation curves developed from a pilot study in 2013. During these baiting 

and retrieval visits, other summer monitoring activities are also performed, including vegetation, scat 

and visible organic monitoring, and climate data logger downloads.  

Table 11-1 provides a list of caves where invertebrates will be sampled. The goal is to perform 

inventories at approximately the same time each year in order to avoid detecting changes that are 

related to seasonality rather than actual population changes. Different invertebrate populations are 

likely to occur over the long sampling time frame, which goes from early to late summer. Monitoring 

should be completed in the same site order as previous years to minimize this difference in 

invertebrate occurrence.. Early July may be the ideal period, so surveys should be performed close to 

that time. 

Table 11-1. Caves surveyed for invertebrates at Oregon Caves National Monument and Preserve and at 
Lava Beds National Monument. 

Park Sampling Frame Cave Name 

ORCA NONRANDOM OREGON CAVES 

ORCA RANDOM BLIND LEADS CAVE 

LABE NONRANDOM BIG PAINTED CAVE 

LABE NONRANDOM CAIC 

LABE NONRANDOM COIC 

LABE NONRANDOM SKULL ICE CAVE 

LABE RANDOM SKYL 

LABE RANDOM FOCA 

LABE RANDOM JURI 

LABE RANDOM SYMB 

LABE RANDOM YELL 

LABE RANDOM JUPO 

LABE RANDOM MERRILL ICE CAVE 

LABE RANDOM NOBE 

LABE RANDOM INDIAN WELL CAVE 

LABE RANDOM BLUE GROTTO CAVE 

LABE RANDOM PEAR 

LABE RANDOM VALENTINE CAVE 

LABE RANDOM CGCA 
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Table 11-1 (continued). Caves surveyed for invertebrates at Oregon Caves National Monument and 
Preserve and at Lava Beds National Monument. 

Park Sampling Frame Cave Name 

LABE RANDOM ANGL 

LABE RANDOM JUNIPER – HERCULES LEG CAVE 

LABE RANDOM INCA 

LABE RANDOM LABYRINTH – LAVA BROOK CAVE 

LABE RANDOM EMST 

LABE RANDOM RALO 

LABE RANDOM DECA 

LABE RANDOM CRCA 

LABE RANDOM HIMM 

LABE RANDOM LOPI 

LABE RANDOM SEAN 

LABE RANDOM CRYSTAL ICE CAVE 

LABE RANDOM ROCO 

LABE RANDOM ICEB 

LABE RANDOM THUNDERBOLT CAVE 

LABE RANDOM SOUTH LABYRINTH CAVE 

LABE RANDOM SPID 

 

4 Conducting Invertebrate Surveys 

During the initial visit each year, 3 bait stations will be placed in each zone except in the main cave 

at Oregon Caves, where 1 bait station will be placed in each zone to reduce bait station crowding 

around the tour trail with so many concurrent zones throughout the cave. All caves will remain open 

during surveys with the exception of Blind Leads Cave at Oregon Caves. Blind Leads should be 

closed during the 14–16 day invertebrate survey period, as this cave is small and unable to handle 

public visitation without major disturbance of the bait stations.  

Each station will be baited with ½ teaspoon of peanut butter smeared through the mesh tea ball so 

that most of the bait is pushed to the inside of the metal mesh (see Figure 11-1). This method will 

increase the surface area of the bait but avoid removal by rodents. Tea balls will be wired shut and 

wired to a nearby rock to avoid removal of the bait station by rodents. Significant problems with bait 

theft by rodents occurred at Lava Beds during the initial years of this protocol’s implementation. A 

small laminated cardboard square or small plastic bag will be placed under the tea ball to avoid 

leaving bait behind on the cave floor. Do not to drop crumbs of bait elsewhere; the objective is to 

keep the bait localized. 
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Figure 11-1. Invertebrate bait station installed on cave floor. 

Bait stations will be placed randomly on the floor in each zone. To determine a location, first find a 

random start point within the zone. Do this by measuring the total length of the zone with a laser 

distance meter or estimating the total length of the zone from the cave map. Then use a phone app or 

manual process to find a random number between zero and the total zone length; this will be the 

distance technicians should travel to the starting point. From there, use a random number generator to 

obtain an azimuth between 0 and 359 degrees. Measure the distance from the start point to the cave 

wall or other prohibitive feature (i.e., edge of fragile mineralized floor removed from sampling 

frame) using a laser distance meter. Generate a random number between 0 and the measured 

distance, proceeding at the randomly generated azimuth for the randomly generated distance in order 

to place the bait station. If the randomly selected site lands on ice or water, move the bait station to 

the nearest adjacent rocks. If the site lands in an area of the zone covered by fragile cave features 

(i.e., cave coral or fern debris cone), move the bait station to the edge of the fragile area to avoid 

damaging features. If the site lands next to a wall, the survey area will extend up the wall. In caves 

advertised to the public, place a small sign indicating “Do Not Disturb; Invertebrate Monitoring In 

Progress” next to the bait station, and always place the bait stations away from trails or obvious paths 

of travel; reselect the random site if necessary. Record the locations on a cave map or in a notebook 

for reference in 14–16 days when returning to survey. Mark the bait stations with highly visible 

flagging if the bait is placed in an area where it will be difficult to relocate (i.e., large piles of 

breakdown).  

Return to the bait stations 14–16 days after they have been set. Place a 1 × 1 m quadrat over and 

centered on the bait station and count all taxa observed in the quadrat, recording species to as low a 

taxonomic level as possible on the datasheet. Often, invertebrates will scatter upon shining light on 

the bait stations, so be prepared to act quickly. Record the substrate type, moisture level, and survey 

time for each station. Each survey should take between 2 and 10 person minutes, based on the 

complexity of the cave floor. Place the bait and cardboard square into the trash bag; gently free any 
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organisms that may be hanging on the bait card (particularly, examine the inside of the tea ball and 

the underside of the cardboard square). Be sure the trash bag is sealed and do not leave any bait in the 

cave, as this could cause an artificially dense community at that location. It is important to note 

incidental observations that may occur outside of timed bait station surveys. Often the most rare 

species, including predators and uncommon troglobites are seen while casually walking through the 

passage. Use the travel time between bait stations and during scat surveys to search for and record 

other incidental invertebrates. Upon return to the office, enter the data into the database following 

SOP #13: Data Entry. Clean and sterilize all tea balls for reuse with a hot water scrub and soak.  

5 Photograph Key and Voucher Specimens 

During the first few years of this protocol, photographs will be taken of the various invertebrates 

observed in the caves. Crews should take photographs showing invertebrates at various angles, both 

in hand (except grylloblattids) and in their natural environment. The camera should have a macro 

lens so field crews can zoom to unique features of the organism. These images will be used to create 

a photograph guide for future technicians; the current guides for each park (Invertebrate Photo Key: 

Lava Beds National Monument; Field Guide to the Common Invertebrates of Oregon Caves) are at 

the end of this SOP. The photo guide is not intended to identify every organism to species, but rather 

to show the most convenient and reasonable taxonomic level that can be distinguished in the field by 

a crew of nonspecialists. In many cases, the level may only be to order (e.g., spider, springtail, 

millipede). Depending on viewing opportunities for different species, and background with 

invertebrate identification, a searcher is considered competent to lead a field crew for invertebrate 

monitoring after having trained with another competent crew leader at 10–20 sites. In future years an 

invertebrate identification guide, including species verified by taxonomists and descriptions of 

similar species to provide a level of certainty, will improve this protocol. 

Prior to implementing the protocol each year, each technician should review the photo guide so they 

can identify the fauna and can also determine if more photographs are needed. Photographs should be 

managed as described in SOP #14: Photograph Management. Images should be reviewed and 

identified by park staff. If park staff cannot identify the species, a specialist should be contacted. 

Once a species is identified, datasheets, databases, and the photograph key should be updated. 

If a species is deemed to be a new record for a site, it should be collected in 95% ethanol ONLY if 

one of the team members present has the authority to make collections. Use forceps, a paintbrush, 

and/or an eyedropper to handle the specimen as delicately as possible to avoid breaking off antennae 

or legs. Because most of the monitored caves (with the exception of The Cave) have been visited 

infrequently by invertebrate biologists, and the detectability of cave organisms is extremely low, the 

researchers performing this SOP might record new localities, range extensions, or new species. For 

this reason the team should be prepared to make collections that can later be sent to taxonomic 

specialists for identification. The name and address of appropriate taxonomic specialists changes 

over time, and the team member with a collection permit is responsible for identifying the 

appropriate person to send the specimen to and the appropriate location for long-term housing of the 

material. 
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7 Datasheet 

(Pages 1 and 2) 
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8 Invertebrate Photo Key: Lava Beds National Monument 
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9 Field Guide to the Common Invertebrates of Oregon Caves 
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